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I NTRODUCTI ON 

The BSCP Technology Application Group (TAG)  has actively participated 
i n  the design and early developmental phases of the ICMA-NASA Technology 
Application Program. After r a n k i n g  the i n i t i a l  s e t  o f  ci ty-generated prob-  
lems, NASA's Office o f  Technology Util ization assigned to  T A G  the task of 
determining the extent  of relevant federal research and development s u p p o r t  
f o r  selected problems. This included the problem of Command/Control Center 
Design which was ranked seventh by the c i t i e s .  

Appendix A contains the ICMA Problem Statement f o r  t h i s  problem. The 
need i s  described as follows: 
and control communications d u r i n g  a c iv i l  disturbance. Also a means of communi- 
cating audio and visual signals from disturbance t o  command center i s  needed. 

A radio transceiver i s  required fo r  command 

The TAG methodo 
information currently 
t i f y  relevant funders 
t i  f ied  federal agency 
3) contacting federal 
determi ne characteri s 
state-of-the-art;  and 

ogy for this investigation consisted of: 1 )  reviewing 
avai 1 ab1 e a n d  conducting information searches t o  i den- 
and performers of relevant R&D; 2)  contacting iden- 
representatives to  fu l ly  identify pertinent R&D e f fo r t ;  
agency and law enforcement organization personnel t o  
i cs  of current and planned advances in technology 
4) reviewing pertinent publications. 

T h i s  report summarizes the information gathered t o  date of federal R&D 
e f fo r t s  d i rec t ly  relevant t o  command/control center design. Recommendations 
f o r  fur ther  NASA and ICMA actions are also presented. 



Command/Control Center Design 

"Command and control 'I  i s  m i  1 i tary termi no1 ogy for the pl anni  ng , 
direct ion,  and control of operations. According t o  The President 's  Com- 
mission on Law Enforcement and Administration of Jus t ice  Task Force Report: 
Science and Technology i t  involves the organization o f  personnel and 
f a c i l i t i e s  t o  perform the functions of p l a n n i n g ,  s i tuat ion intel l igence,  
force s t a tus  on inoni t o r i  ng , decision making , and executi on. These concepts 
can also be applied t o  analogous police operations, leading t o  the possi- 
b i l i t y  t h a t  command and control technology m i g h t  a l so  be applied. 
command and control i s  performed i n  the communications center,  the focal 
p o i n t  of almost a l l  the public 's  ca l l s  t o  the police. 

Usually 

The ICMA problem statement describes the c i t y  need as fo r  a radio 
control communi cations d u r i n g  a. civi-l --di  sturbance: There i s  a1 so need for 
a means of communicating audio  and visual d a t a  signals from the disturbance 
t o  the command center. 
are currently saddled w i t h  communication devices which d o  not  function 
effectively i n  a c iv i l  disturbance environment and are  costly. 
expresses the mayor's need t o  see for  himself from the command and control 
center what is happening,  as a basis f o r  forming judgements about  w h a t  action 
should be taken. 

The problem statement says tha t  police o f f i c i a l s  

I t  also 

The Task Force Report suggests a number of c r i t i c a l  command and con- 
t ro l  problems tha t  seriously l imi t  police department's operational effec- 
t i  veness : 

1. 

2. 

3. 

4. 

5. 

Although a great deal of information a b o u t  patrol car 
s t a tus  and de ta i l s  of a ca l l  flows through the communi- 
cations center,  l i t t l e  of i t  can be readily recalled by 
whomever may need i t .  The communications center gets . 
very l i t t l e  feedback on the r e su l t s  of i t s  actions, 

The location of patrol cars i s  only crudely given by t h e i r  
beat assignment. 

The communications center delay is  a s ign i f icant  par t  of 
the to ta l  response time. Studies i n  Los Angeles indicate 
tha t  the communications center accounts for 30 t o  50 per- 
cent of the total  delay, 

Most large-city police departments are  faced w i t h  a severe 
radio spectrum congestion problem resul t ing i n  radio com- 
munication queues of patrol off icers  trying t o  reach the i r  
dispatchers. This s i t u a t i o n  will grow worse in the future 
as more cars and radios are added. 

A c i t y  seeking t o  improve i t s  operations has no guidelines 
on how best  t o  design and organize a communications center. 
The great  var iab i l i ty  i n  approach from c i ty  t o  c i t y ,  coupled 
w i t h  the lack o f  experimental evaluation of d i f fe ren t  meth- 
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ods, prevent any consensus on technical or operational 
approaches. 

6. Contingency p l a n n i n g  for  command and control du r ing  
emergency s i tuat ions such as riots or d isas te rs  has 
been neglected by many pol i ce  departments. 

According to  the Task Force Report design of e f fec t ive  radio networks 
i s  aggravated by the severe spectrum congestion i n  the police radio bands 
allocated t o  land mobile operations. Tests and s tudies  a l l  indicate  ser-  
ious congestion and a growing demand for  more frequencies on the p a r t  of 
radio communications users. T h i s  i s  confirmed by the FCC i n  a number of 
t h e i r  recent reports. In 1964. the report  said:  "One of the most pressing 
problems faced by the Commission i s  to  f i n d  frequency r e l i e f  f o r  the public- 
safety,  industr ia l  and land-transportation radio services.  These land 
mobile radio operations have grown rapidly i n  the pas t  few years and f r e - .  
quency shortage has become acute i n  many geographic areas. 'I 

Pol  i ce communi cators often do n o t  use frequency resources avai 1 ab1 e 
t o  thei r muni  ci pal i t i e s  primari ly  because these frequencies are n o t  1 i censed 
for police use. The FCC has recognized the need for multiple use of r a d i o  
frequencies by establishing within the Public Safety Radio Service a band 
of local government frequencies which can be used for any legit imate local 
ac t iv i ty .  The majority of the frequencies i n  the public safety bands are ,  
however, specified f o r  type of user and forbidden Lo users not  i n  the spe- 
c i f ied category. 
radio spectrum resources t o  create  a highly eff ic ief i t  network including a l l  
departments, the pol i ce may be desperately short  of frequencies. 

As a r e s u l t ,  although a c i ty  may have su f f i c i en t  to ta l  

According t o  the Task Force Report the primary responsibi l i ty  for  a l -  

T h i s  policy would make the municipal government responsible 

l ocati ng frequency resources among p o l  i c e  and f i r e  protection and other 
municipal functions properly r e s t s  w i t h  the local government ra ther  than 
w i t h  the FCC. 
for the e f f i c i en t  use of i t s  to ta l  r a d i o  spectrum resources. Then, with 
des1 gns based on '1 arger networks, greater  e f f i  c i  ency becomes possi b l  e. 

Under contract  t o  the National In s t i t u t e  o f  Law Enforcement and Criin- 

I t  i s i ntefided t o  provide a comprehensive guide t o  

inal  Jus t ice  the Associated Public Safety Communications Officers (APCO) 
sirbcontracted t o  IIT Research Laboratory fo r  a report  t i t l e d  Police Tele- 
communi ca t i  on Systems. 
pol i ce te l  ecomuni ca t i  on sys tems . 

The APCO report  describes the following as v i t a l  services provided by 
a pol i ce t e l  ecommuni ca t i  on sys tem. 

. Communication between ci t izens and the pol ice  department 
Communication among members of the department i n  order t o  
coordinate the i r  ac t iv i t i e s  and exchange information . Coniinuni cation among pol ice  departments . Communicati on wi t h  other agencies 

I t  describes the basic components o f  a pol  i'ce t e l  ecommunixatton sys tern 
as : 
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1. A telephone system by which the ci t izen (and  police of f icers )  
can reach the department f o r  assistance or  exchange o f  
information. 
th is  function. 

Alarm systems or ca l l  boxes may a l s o  perform 

2. A radio system by which police of f icers  in vehicles and 
on f o o t  can be i n  constant contact with headquarters and 
each other,  and  by which communication with other police 
departments can be carried out. 

3. Data transmission systems, including means such as t e l e -  
typewriter f a c i l i t i e s ,  permitting the exchange by wire or 
radio of  d a t a  and other information w i t h i n  the department 
or w i t h  other agencies, including centralized data banks. 

The c r i t e r i a  used t o  judge t o  the performance of a police communications 
network was t h a t  the average delay in get t ing a message on the  a i r  during a 
normal busy period should n o t  exceed f ive  seconds. 
sage length, this is  compatible with a one t o  two minute respoi?se time, 
assuming the remainder of the period t o  be travel time once the dispatch 
is completed. This is  compatible w i t h  recommendations of the President 's  
Commission on Law Enforcement and Administration of Jus t ice  which indicated 
tha t  reducing delays on emergency cases tends t o  increase apprehensions of 
criminals. A two minute delay was correlated w i t h  a 57% a r re s t  ra te ;  and 
a one minute delay w i t h  63% a r re s t  ra te .  A one t o  t w o  minute response i s  
t h u s  a s ign i f icant  improvement i n  apprehensions i n  eniergency cases. 

W i t h  a ten second mes- 

Response time consists of two major  components: Communication center 
response t-ime ( the  time required in the communication center from receipt 
of the message by the patrol u n i t  and arr ival  a t  the scene) and f i e l d  response 
time ( the time between receipt of the message by the patrol u n i t  and arrival 
:at the scene). An analysis of response time resulted in the conclusion tha t  
the best dol lar  investment t o  decrease overall response time is  i n  the police 
communi cation center. 

The APCO report  says tha t  t he r  are many areas o f  advancing technology 
which have and will  continue t o  find d i rec t  application t o  police telecom- 
munication systems. 
and new equipment i n  the near future wil l  help police departments t o :  

I t  says tha t ,  among other things,  adopt ion  of improved 

Keep i n  constant personal contact with a l l  off icers  on 
patrol . Automatically keep a record of the s t a tus  and location 
of police vehicles a t  a l l  times . Retrieve information concerning auto reg is t ra t ion ,  criminal 
h i s tor ies ,  f ingerprints ,  e t c .  quickly and accurately . Send coded or scrambled messages when necessary t o  maintain 
privacy . Exchange written messages between vehicles and base s ta t ion  
t o  provide accurate rapi d transmi ssi  on of certain types of 
information 
Use television fo r  surveil lance of buildings and high crime 
ra te  areas, t r a f  f i  c moni tori ng , 1 i neup displays , and educa- 
tional purposes. 



Both land l ine and radio communication i n  police service are  subject 
t o  the rules and regul a t i  ons of the Federal Communi cat i  ons Commi ssion. The 
most heavily used p o r t i o n s  of the frequency spectrum which are  available 
t o  the police extend from about 37 MHz to  46 MHz, called the low band;  from 
about 154 MHz t o  159 MHz, called the 150 MHz- or very high frequency (VHF)-- 
or high-band; and from about 453 MHz t o  465 MHz, called the 450 MHz--or 
ultra-high frequency (UHF) - band. In addition, the FCC has ruled t h a t  
certain frequencies between 470 MHz and 512 MHz and between 806 MHz and 960 
MHz may be used by land-mobile radio i n  the ten la rges t  metropolitan areas 
i n  the U.S. For police radios i n  the low-band, the spacing between users'  
frequencies i s  28 KHz, i n  the VHF high-band i t  i s  75 KWz, and fo r  the 450 
MHz UHF-band i t  is  25 KHz, 
small area o f  the sprctrum available i n  each band ,  the 150 MHz ( V H F )  and 
450 MHz (UHF) bands have become extremely crowded with rad io  users. Much 
interference between users ex is t s  in these bands i n  some areas. 

Because of t he i r  des i rab i l i ty  and the relat ively 

APCO concludes i n  their study t h a t  "Most of the problems which beset 
sys tern p l  anners are a t r r i  b u t a b l  e t o  the 1 ack of usable frequencies . 'I 

The National Academy of Engineering report  t o  the Department of Housing 
and Urban Development Communications Technology f o r  Urban'  Improvement l i s t s -  
several recommendations f o r  crime prevention and emergency services.  They 
are : 

. Implement a 24-hour television surveil lance system t o  help 
protect c i t izens  from crime on ci ty s t r e e t s ,  
several communications techniques i n t o  a security system 
for housi ng projects and pub1 i c i ns ti t u t i  cins . 

Integrate 

. Develop and t e s t  i n  one or more c i t i e s  a system to  auto-  
rnati cal l y  1 ocate the ori g i  n of i ncomi ng emergency ca l l  s 
t o  a c i t y ' s  emergency operation center i n  order t o  reduce 
response time and make i t  practical  - t o  implement a s ingle  
emergency number such as 971. 

. Develop a model Municipal Command Center supplied w i t h  
currently available e lectronic  communications equipment 
t o  enable responsible c i ty  o f f i c i a l s  t o  plan effect ively 
for ,  and respond to ,  c i ty  emergencies. 

The NAE report  does n o t  refer  to  frequency allocation as a major problem. 
The report  does say t h a t  perhaps the major change over the p a s t  few years 
has been the increasing use of sol id  s t a t e  components atid integrated cir- 
cu i t s  in both the base s ta t ion  and the mobile equipments and the investiga- 
t i o n  of the potential o f  the newly assigned 900 MHz region. 
s t a t e s  t ha t  the increased use of integrated and hybrid c i r cu i t s  will fur ther  
reduce the s i ze  and cost  o f  mobile equipment, while increasing the r e l i -  
a b i l i t y  and the degrees of freedom availsble fo r  unique design character- 
i s t i  cs. 
represents sophisticated,  mature design fo r  the present s ta te-of- the-ar t ,  
and a continuing evaluation of advanced systeins design may be anticipated 
as the available channel space i s  increased. 

I t  fur ther  

I t  concludes t h a t  present day niobi 1 e communications equipment 
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Current Research & Development 

The National fnsti t u t e  o f  Law Enfocement and Crimi na’l Jus t ice  (NILE) 
i s  the research arm o f  the Lae Enforcement Assistance Administration and 
funds  most of the government supported work i n  command and control systems. 

NILE sent a four page questionaire on requirements f o r  a personal police 
transceiver t o  800 pol i ce departments i n  ci t i e s  w i t h  popul at-! ons of greater 
than 35,000 people. Based on the repl ies  froin 500 c i t i e s  they had the Air 
Force prepare a specif icat ion.  The Air Force i s  d o i n g  the procurement f o r  
models f o r  t h e i r  own use. 
covering twelve months,  i s  the design, development, fabrication and tes t ing 
of six prototype transceiver radios t o  serve spec i f ic  police needs. Phase 
two, covering six months, involves production design, tes t ing,  and i n i t i a l  
production of f ina l  versions of the transceiver. In April of 1971 Sylvania, 
Marti n-Mari e t t a ,  and Teledyne were awarded phase oqe contracts. 

A two phase program i s  planned. Phase one, 

The Departments of Housing and Urban Development, Commerce, Jus t ice  
and Transportation, as we1 1 as the Federal Communi cations Commission have 
funded through H U D  a National Academy o f  Engi neerl’ ng study on t e l  ecommuni - 
cation needs of urban law enforcement agencies. This report ,  w h i c h  has been 
published, focuses on the 911 system, automatic location systems, and closed 
c i r c u i t  television f o r  surveil lance,  

NILE has funded the Associated Public Safety Comuni cations Officers 
(APCO) t o  perform several s tudies .  
t o  IITRI, Chicago. 
cations i n  the lower Lake Michigan area. 
c r i t e r i a  f o r  evaluation of systems effectiveness,  and new systems recommen- 
dations. 
fo r  Police Radio Communications. The project was designed t o  compile 
avai 1 ab1 e i nformati on about the operati onal techni cal and 1 egal requi rements 
of municiple and regional mobile - portable police r a d i o  systems and t o  
assess near fu ture  requirements. This text i s  t o  be published by GPO.  

NILE funded the Phoenix Police Department in 1968 t o  perform a study o f  
applications of- t e lepr in te rs .  
w i  t h  Syl vani a on two-way d i  g i  t a l  communi cat i  ons . 

forefront  o f  development i n  certain areas o f  command/control systems : S t .  
Louis, computers; Kansas C i  t y ,  computers and transmittal of information t o  
and from cars ;  New York City, SPRINT project ( s t i l l  no t  .it1 F ina l  form); 
Chicago, one of the best  overall capabi l i t ies ;  and Dade County which has 
i nteres ti ng projects . 

Much of th i s  work was then subcontracted 

This includes spectrum needsg 
One contract was t o  study and evaluate police communi- 

Under contract  t o  NILE, APCO has j u s t  completed a Reference Text 

San Francisco also has a contract Lo work 

According t o  Walter Key (NILE/LEAA) the fallowing c i t i e s  are i n  the 

The New York City SPRINT (Special Police Radio Inquiry Network) system 
i s  a computer ass is ted dispatching system. 
response time t o  the publ ic’s  ca l l s  for emergency services.  Kansas City’s 
ALERT (Automated taw Enforcement Response Jeam) i s  a computer based itifor- 
mation system tha t  provides real-time answers t o  queries of off icers  of the 
K. C. Pol i ce Department and a1 1 other 1 aw enforcement agenci es representing 
Eastern Kansas and Western Missouri . 

I t  i s  intended t o  improve police 

Terminals are 1 ocated w i t h i n  police cars. 
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ISPERN stands f o r  the I l l i no i s  S ta te  Police Emergency Radio Network 
and i s  a program of the I l l i n o i s  Department of Law Enforcement. I t  i s  a 
speci a1 hi gh-  band emergency radio frequency whi ch es tab1 i shes a common 
communications bond between a l l  policemen i n  I l l i n o i s .  I t  provides a 
common radio frequency which i s moni tored constantly and i s uncluttered 
with normal radio t r a f f i c .  I t  i s  intended t o  allow policemen a t  a17 
levels--city,  county, and s ta te-- to  cal l  on one another f o r  assistance 
i n  times o f  emergencies such as r iots,  d i sas te rs ,  and apprehensions. 
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Conclusions and Recommendations 

After a review o f  studies of command/control system we conclude there 
are two major problems facing the c i t i e s .  They are: 

1. 
2. 

Severe spectrum congestion i n  the police radio b a n d s .  
Severe l imitat ion of funds t o  be spent on equipment and systems. 

However, the survey of seventeen ICMA member c i t i e s  does not re f lec t  
this,  O f  the eleven c i t i e s  describing command/control system design as a 
problem, only three described cost and two frequency allocation as prcblems. 

The NILE/Air Force development prograin should lead t o  transceivers 
which will  meet the c i t i e s  needs. I t  appears t h a t  the NASA/ICMA Technology 
Appl i cat i  on Program cannot make a s i  gni f i  cant technical contribution t o  the 
spectrum congestion, funding, or transceiver development problems. 
ful role for the ICMA would be t o  act  as an interface between NILE and 
APCO and the ICMA member c i t i e s .  We recommend t h a t  as a f i r s t  s tep BSCP- 
TAG rewrite the problem statement for another ICMA survey o f  t h e i r  member 
c i t i e s .  Results would  be submitted t o  NILE and APCO. 

A use- 

NILE was not wil l ing t o  supply the transceiver specification t o  the 

This could be a f i r s t  step i n  the c i t i e s '  
ICM or BSCP-TAG. 
reviewed by the ICMA member c i t i e s .  
par t ic ipat ion i n  the development program which cou!d be of benefit  t o  both 
NILE and the par t ic ipat ing c i t i e s ,  

I f  NASA coul d obtai n the speci f i  cation i t  coul d be 

A NASA developed piece o f  hardware which is applicable t o  the  c i t i e s  
need in the command/control area i s  the Microeye TV Caniera. 
l i gh t  weight, small s ize ,  and remote transmitting capabili ty make i t  ideal 
f o r  police surveil lance applications. 
Department t e s t  are included in Appendix E . 
camera should be evaluated. 
for this area. 

The caniera's 

Results from a recent Chicago Police 
Further development o f  t h i s  

An ICMA advisory panel i s  currently planned 

' I t  would also be desirable t o  have a meeting w i t h  NILE and ICMA-TAP, 
NASA-OUT, and BSCP-TAG personnel t o  bring ICPIA-TAP up  t o  date on NILE plans 
and t o  out l ine a cooperative NILEIICMA program. 
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APPENDIX A 

Problem Statement 
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. A rad io  transc.eiver fo r  command and control communications during 

a civil disturbance. 

nals f r o m  ,dis'turbance to command center.  

Also means of communicating audio and visual  s ig-  

. . .  
.. . I  

. .  * .  

. .  

. .  . . _ . , _ .  
. .  .. . .. . .  . . _  

. . .  
23,- Background- 

' . . . The environment of a civi l  disturbance is character ized 'by high . 

ambient noise level, violent confrontation, and may occur over a fairly 
significant land area. 
s t ruc tures ,  outside in the open s t r ee t s ,  or  both, 'Since these distur- 

bances gerierallly occur within a n  urban area, radio communication s y s -  

tems a r e  subject to a va r i e ty  of conditions which often cause seve re  

interference i n  transmission. 

turbances,. in .or&r to save lives and property,  requires thak police 

officials have the capabi l i ty  ta d i rec t  their forces at the scene  of the 

disturbance under these adverse conhitions: Police officials.are cur- . 

rently saddled with communication devices which do not function effec- 

. .. . .  . - . .  . .  . .  . * .  _ .  ~ . 

The disturbance itself may o c * c ~ r  inside building. 

I, , . 

The ef€ective containment of civil  dis- 

. .  

- .  
. .  ' .  . . tively under this environment and ar.e costly.. ; .. ..*. . . . .  

Civil disturbances are  now covered b y  people on the scene. who 

report, by voice or radio communication,' to the cent ra l  headquarters 

what is happening.. However,. the mayor has no way of seeing for him- 

self what is happening as a basis  for forming judgements about what 

action 'should be taken. 
. .  . 

. .  
- .  . , .  . -. . 

C, Constraints and Specificatibns . . .  

.I: 1. Transceiver mus t  be capable of operation either inside or .  . - 
* .  

.outs ide a building s t r u c k r e .  

Transceiver must be housed to withstand rugged treatment. 
- . .  .. 

* I  

.2, 

3. Transceiver must  b e  situated such that i t  does no t  require  U Z S ~  

of hands to operate the device, e. g. i n  the helmet or vest . _  

Transceiver must havc sufficient. power [volume) for the me5- . 
szgc  tc? be heard over ambient no ise  (!ai* plug may b e  used but  

pocket, 

4. 



. .  . . 
' . cannot extendout as an' e x t r e m i t y  which. would be  grabbe3 and 

broken off during confronts thon) a 
. I  

- :If des.irabPe, on-off switches and  volume controls could be  a . 
- eliminated. 

I 

6 ,  [The transceiver must function effectively in an urban 
environment containing considerable sources of interference,  

- 7 e  ~ 'Preferable that the receiver operate in  the U H F  region 
but i t  can be tolerated i n  the 'VEIF region,  .. 

. .  . . .  . . .  , . .  . 8, ' Device should be sufficiently inexpensive and  ha.ve a 

. I  

. , sufficiently long l i fe  without ma in tenance  that it: can be 

9* ..- Should be capable of . I6 hours of continuous -operation..  

. .. . .  ... . .  - .  - . . . . _ -  . .  . .  
.- . . - '  . 1 thrown away. . -  - . 

: . - -  without replacing the power source, 

Would prefer that power source: be pen-light or  transistor ., 

~. 

10. 
_ _  . battery readi ly  pu rchasab le  in a. drug store, . .  

-131, Any antenna shouid be incorporated in fie case QP ear 
p h g  t o  avoid being brokeii off, 

F Q ~ :  an audiolvisual unit: to com.municaf;e back to command center: 

2. 

. .  

- 3. 

Device must be  mobile and not require w i r e  I k a d s  to 
a power SOUPCB. 

Must be capable of transmitting aGdio and visual . ;: 
signals from a n y  si te of ' a  civil disturbance back to the 
headquaSters. 

Some alternative methois  might include rec ivers  piaced 
on high structures;  long wave length devices which would 
tPan3mit s i g n a l  through structures, t sansc te iver  on 
helicopter, o r  sa t e l l i t e  based cam.municatians. . . 

. .  
, .  . .  - .  

. .  . I.. 

.f .. . -_ 
. . . 

. .  
. .  . .  .. + . ,  . : . .  . 

. .. . . .  

. . D. - .  Representative Available Equipment . 
. .  

E, Relevant Technology 
, . .  . .  .._ 

I .  

. .  . .  * . - .  
. . -.. . . . .  
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-I..- VI. s I'!? s 
( ) VISIT  TO BSCP 
( } VISIT TO 

I 
i -. 

'ONTACT 

I 
Wal t e  r Key --.rr-- 

;lES AND POSITIOXS: 

I 

I!'/*;GT O R I G I K A T E D  (please be spec i f i c )  
Call t o  obtain information on N I L E  supported e f f o r t  i n  police command & control systems 

I 
* I  

- 1 ~J-ECJT : 
. z h o ~ ~ : T h r e e  contracts were l e t  in April 71 t o  develop a new personal transceiver for  police 

ICMA F rob la :  Cormand/Control - Center Drts'gn 

2. Companies are Sy'lvania, Martin-Marietta, a n d  Teledyne. The A i r  Force i s  doing t h e  procure- - 
I Le deFartments of  c i t i e s  o f  35,000 or over. There were 500 rep l ies .  Specifications are 
-: avai lab le .  
IYLE and other Federal Agencies cofunded w i t h  HUD and NAE report  on Urban Telecommunications. 
2-i has been published. 
3ome o lde r  contracts include applications of t e l ep r in t e r  68-Phoenix Police Dept, on Teleprintei 

g ran t s ,  2 contracts-1 complete. 
7 hnication (Oakland also involved). 
Tfikre have been a s e r i e s  of awards t o  APCO (subcontracted most of work t o  IITRI, Chicago) 

c r i t e r i a  fo r  evaluation of systems effectiveness,  and  new systems reconmendations'. 
zse 3 i s  a reference t e x t  on the s ta te-of- the-ar t  of police comnunications. I t  has j u s t  

a n d  p i r b i a ' i l y  funding. NILE developed the specifications based on a questionaire t o  800 

San Francisco P D  t o  work w i t h  Sylvania on 2-way d ig i ta l  

1 2 t o  studylevaluate police communications in Lower Lake Michigan area including spectrur 

completed and will  be published. 
i e s  t h a t  are doing work i n  t h i s  area include: 

. S t .  Louis - computers 

.Kansas City-Computer and information to/from cars 
6 .N.Y. -SPRINT project  ( s t i l l  n o t  i n  f inal  forrn) (if Y e  uirad,  addikj~onnl_13apcu Lj. - 

-L 
__._ - __ ~ __ - .~ _ _  _ ._ 

ON T O  BE TAILEN: 
r i t e  l e t t e r  t o  key requesting questionaire r e su l t s  (done) 
rde r  N A E  report (Received) 

O b t a i n  APCO report (Received) BY: BSCP DATE : i 



i 

VIST'I'S ---- 
( ) V I S I T  T O  BSCP 

( ) V I S I T  TO. *- ,- 

-7F O F  COLTI'ACT: GROUP: DATE OF REPORT: 

- *7 9hTT A CT 
i - 7 

ES AND POSITIONS:  

:* /' 
-, ;? CONTACT O R l G I N h T E D  (please be specific) 

I 

I 

i 
I -- 

-A 

7'H JECT E - -  
:e ;?ORT :: . Chi cago-one of best- overall capabi 1 i t i  es 

~ .0 range  County, Cal i f .  -18 agencies '. Dade County has interest ing projects 
coordinatffd C&C conimunications System 

' - J . N . Y . C .  Housing Authority (1800 high rise hlds, t o  police) 

I .ob'iems include the f ac t  t h a t  there  are so many autonomous groups-consensus i s  d i f f  
e l * e  is  very l i t t l e  d a t a  on actual s i tua t ions  on which t o  base systems design. 
1 V  s tud ie s  include . -  .- . M t .  Vernon, N.Y. 

.New Jersey ( ? )  small study 

.NAE (CBS LabslDr, Goldniark) N Y P D  tests i n  precincts t o  s e t  parameters 
- 

cul t .  

. .  .- 

, -=TION T O  BE TAKEN: 



TluAVACT 
.:~P~ES AND POSITIONS: Captain Frank Campbell Project  Director,  Phase 3 ,  APCO Project 3 

.-, / u t i l i z e  these frequencies adequately. This 3rd phase was not agreed t o  by L E A A .  In place of 
s a manual was wri t ten wh-ich coinpiles avai lable  information about the operat ional ,  technical 

nr/ legal  requirements of municipal and regional mobile-portable radio systems and t o  assessjnear 
i ure requirements. This manual was subcontracted t o  IITRI. I t  i s  complete and will  be printed 
$GPO. Captain Campbell said t h a t  I could borrow a copy from t h e i r  a t torney i n  h'ashington, Joe 

I 4 
' t  

1 

Z P Q  COXTACT Ol i IGlNRTED (please be specific) 
h i l e d  t o  obtain infroamtion on Associated Pub1 i c  Safety Communications Officers (APCO) report 
n pol i c e  telecommunications systems, 

f t o  c a l l  Kfttner t o  obtain repor t  (Done 7/22)  
I '  



I 'OATACT 
Y" &-- a ES AND POSITIONS: J i m  Simpson 

I 

- I  - "7 -I- 

l i  IPANY OR AGELTCY: . Housing Consultant 
-DBRl3 s s : Arl i ngton -fa . I  

x P~IOL\~E:  534-6097 
Todd Anus!! - .,- 

_-.- - - - 
1 
--? I 
l i  W CONTACT OR:LGILtATED (please be specific) 
2 request information on communica.tions during the c i v i l  disturbances i t ?  Washington, D . C .  

-- 
-7 bn:;~~ ICfYlA Probl eill: Command & Control Centers 
3 P O R T :  Mr. Simpson i s  a member of the  Mi l iqay  A f f i l i a t e  Radio System (I4ARS) which i s  a 
noup o f  paid and volunteer men who s t a f f  such a system. 
T ire i s  a V H F  repeater system a t  Silver Hill and a mobile backup repeater i n  a van. 
-.J D . C .  c i v i l  disturbance t h i s  system was used extensively t o  not i fy  rebat ives  of the 
T t i o n a l  Guard because t h e  telephone system became over1 oaded 

-5 /e bands i n  the  D . C .  area a re  only periodically ac t ive .  

- 

Each member has a radio i n  his c a r .  
Durii-is 

t Simpson confirmed t h a t  radio frequency bands a r e  i n e f f i c i e n t l y  u t i l i z e d .  A number of 

-- 
_.- 

IFTION TO BE TAKEN: 

->ne required.  
1 

i i  

! BY: DATE : 



11’ h OF COhT’ACT: _’7/22/71 GRDUP : _BSCP/TAG DATE OF REPORT: 7/23/71 
I 

- I 
) 

-“)-------- -- . 

1 b? CONTACT O R I G I N A T E D  (please be 

-* r d i n a t e  w i t h  police &other organizations. 

I 

o request  -itiformation about t h e i r  corninand & contiAol centers d u r i n g  emergency & how they 
1 

* !  

-7 

- :. LjEcy : ICI44 Probiem: Con:ii<ind & Control Centers - 
.....e* =TORT: The OEP does not have an independent. cominand and control or  communications netwoi-k. 

-; Ius? rjolice and arms coniinunications f o r  d i sa s t c r s .  
“y work w i t h  S t a t e  Offices o f  Emergency Planning and Comiinity coordinators t o  arrange 

Thei; charter  forbids  action d u r i n g  

.. 

c iv i  1 disturbances e 

. . . . .  
. .  

BY : DATE : 

( ) cnnC-.or 
( X) B i  vi  tis 



V I  s :i 7' s 

( VXSIT TC? 

O'.CJ 115 I-< .--I_ 
( ) VISIT TO GSCP 0 

Tq  o b t  a i  n i n fot-mati oii t-e 1 ated to Corninan d j  Coiitro 1 'Center Des i g n 
c !  

.. . . 

-_I- 

" I  - I  -- 
--ri-------. 
-7 I3m:r: I C I 4 A  Probler?i - Comnand/Controi Center 
Zx?ORT : 

7 /is migh t  be used by police dur ing  an  u r b a n  c iv i l  dis turbance,  
Ikqwstecj' uncl a s s i f i  ed DDC search f o r  a communi cations command/coi?l;roi center .  

. .  - .- . -  

. .  . .  . 



OF CONTACT: 7/23/71 GROUP: 5SCP DATE OF REPORT: 7/23/71 
I - ,  

3NTACT --- 
-?'YES AND POSITIONS z Joe Ki t t n c r  Attorney 
2L.- 

t PANY OR A G E X C Y :  'i.Ici(enjn9 & \ti I ~ ~ J L Q Q  ---e- - -- I__....... 

RE;SS : Wash-i n g t o n  D. C.  
-e  - .".. PHONE 296-1 600 

a -- 
.. br. PEP s b ~ m x .  I 2 - ~ ~ ~ - ~ ~ y _ s t ; i _ e _ \ : l i _ c ~  .--p--.:. ___-_. e ____ ___ 

I 

e--... -- -L--._-cT 

_I - - 1  VI 

:* CONTACY' ORTGIKATED (please he spec i f i c )  
I 

As a r e s u l t  of my request for a copy o f  the  APCO phase 3 Police Telecommunication 
systeins repor t ,  Mr. K i  t t n e r  invi ted me t o  discuss conmand and control problems. $ 1  

I - 
- ---I- 

---~,-J-F,cT 1 CrlA Problem: Coxnand Et Control - _-- -- -__1 

.I* kOi?T : 
McKcnni: & Wi 1 k i  nson spec-i a1 i ze i n FCC matters.  Mr = Ki ttncr s reason f o r  i n v i  t i  nq 

i 

i 

1 
i _ _  i 

me t o  see hi in  bias t o  stress t t . iat  t i l e  principal cx problem i s  one oi" lack o f  
avai 1 a b l e  frequencies and fyequencj/ a1 1 o c a t i  on rather than equi pmcnt d c s i  g n .  He 
sa id  t h a t  t h e  I-easor: phase 3 o f  t h e  APCO project  had been switched froin a nebwork 
deSi gn pro jec t  t o  a t e l  ecoivmuni cat-i on irianual was t h a t  the frequency requireinents 
itidicated by phases 1 and 2 were much grea te r  -than those wh-ich could be made 
avai lable .  The cos t  o f  improved systems i s  a l so  a l imit ing fac tor .  

" 

He gave me a copy o f  the summary report  of phase 2 o f  the APCO project .  ' I-le also 
said t h a t  the APCO annual meeting, which wil l  be held ear ly  i n  August ,  will have 
a number of nieeti ngs addressing t h i s  subjec t .  About  60 commerci a1 organizations 
will e x i b i t  equipment. .' 

(if , r K q u i r e d ,  u s e  a d d i t i o n a l  paE& 

:.CTLON TO BE TAKEN: 

1 Suggest ICMA-TAP personnel consider attending APCO conven-ti on -- 

DS : TAP DATE: Augus t  '71 

( ) Johnston 
(X } Loren - 

c_ 

~k...-.- 4 .* 
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Police tranceiver 
Study seeks a 
small and light 
police transceiver. 

One of the most important current projects of thc 
National Institute of Law Enforcement and Criminal 
Justice is the developmerit of a new personalized 
portable radio for police use. 

T ie  R C C ~  for individual iwo-way cornmunications 
with police oflicers whi!e they aie an.ay from their 
vehicles has become particularly urgent. I n  the case 
of large civil disturbances, for exampic, police officers 

’ should be in constant cr>nmunications with their 
coriimandirig officers regmlless of location. 

Many patrolnien do noi carry personal radios 
because units available today are riot well designed 
to meet the unique requirements of policemen. Ofen, 
radios are heavy, bulky, expensive and breakable. 

In general, individual policemcn should be able 
to receive instructions and requesl assistance im- 
mediately ntithout having to return to their vchicles 
to use conriectional mobile radios. EmployinS jmii- 
vidual personal radios wilI improve coordination of 
large-scde police xiicns.  In sddition, the safety of 
officers under attack will be greater due to their 
ability to summon aid quickly. 

A two-way radio to meet these needs has been 
requested by police officials throughout the country. 
Such a radio must be designed to perform reliably 
under many environmental extremes. 

appropriate incthodological toot for obtaining esti- 
mates of the fraudulcnt use of credit cwds and of 
the value loss due to bad checks. 

The ai iswr to these a m i  ninny other questions of 
method am1 fcchnique iiiust be satisfactorily re- 
solved bcforc a n  efficient and valid full-scale, data- 
producing survey can bc launched. 

The culmination of tticsc pilot tests is expected to 
result in one or more national surveys to develop 
base-line data on victiiiiizatiori rates and associated 
variables. These surveys will be rcpeatcd pcriodically 
to meastire cliniige in victimization experience over 
tinic. Ultimate plans call for a natiorial series that 
will be expanded to obtain more detailed informa- 
tion and to provide statistics for states and large 
cities. 



t od  during civil disorders or major cruptions of 
viotcncc at institutions. 

The coimiiiliidcr could use the lelcvjsion picture 
to Iiclp him dccidc how to dcploy his men and 
cquip:iicnt. I-ic could use it for instant recall of i!i- 
cidcnts nioments or hours aftcr thcy occur. Vidco- 
tapcs of such pjctuics could be used, as weU, for 
tra iniiig purposes. 

lJelicoi~!crs have bcezi used in civil dkorder situa- 
tions, bu: 11icy have Ixeii limitcd to visbal obscrva- 
tiom v~hicli are rrportcd lo the ground by radio. 

A n  LEAA-sponsored program being undertaken 
jn Los AnL:olcs is ainied at denioiistiating the feasi- 
bility of using ailborne television to provide police 
commandcrs w,[h a live picture of the event. 

Eiarrb-liclrf camera. The program \vas first de- 
signed on thc assumplion t h a t  the helicopter pro- 
vided a stzblc platfoini from which a pcrmsnenrlp- 
niountcd caiiicra could broadcast a signal back to the 
ground. Tn latcr designs, however, the concept of 
the stable platforni was abandoned in favor of one 
vie\ving the camera as a piece of niovable equipment 
which could be used oil any helicopter. This design 
rcsuhcd in use 01 a liand-held caiiiera which can 
broadcast its signal to the giound. This cquipnleiii can 
be used on any available helicopter and is consider- 
ably cheaper than l?crniancntly-mo~iIlled cameras. 

Los hrigercs test. ’The Los Angeles Police Depart- 
ment has contracted uith a private firm to install and 
cvaluate a closed circuit television (CCTV) system in 
a hclicoptcr. LEAA has awarded $165,000 to Los 
Angeles for tlic project. The project should be COIII- 

plctcd by January 1971. 

Assipmenis. The  Tactical Operations and Plan- 
ning Soction of the Los Angclcs Policc Dcpartnient 
will cvaluate the oi)crational capabilities of the air- 
borne television syslcin by performing the following 
tasks: 

( I )  Tlic filming of, and live transmission from, 
thc scene of unusual occurrences; 

(2)  7’1ic csaluation of this capability as it relates 
to intclligc~iicc gathering a d  tlic formulation ctf 
stratcgy :til<] titctics; 

( 3 )  Thc cvalualioii of this capability (in thc area 
of ttnusiial occwxnccs) as a training aid for field 
colllnlatlrlcrs; 
(4) The Mining of sclcctcd situations, during thc 

co~irsc of mutinc patrol and survcillancc activitizs; 
(5) ‘ T l x  cvuliiation of this capability (in thc arca 

of routiiic patrol and survciilniicc) as it rciatcs to 
the training process riiicl otlicr benefits provided, such 
as tfocunicntcd visual cvi(1cnce; nrid 

capabilities :is ;in aid to lcairiing, 
(6) Tlic waluation of thc cffcctivcness of thcsc - 

I 



Rkxitoritq; RtsitOi~“;if,i:ilg-X.egioII 3 
AM ::id Di1te--6/30/70 
hn: ird  ~~laurtn~--$15o,ooo 

Pmjcct Suirmz:i~y---A cririiiiiai justice information 
systeiri that will h a w  an inmctliate irnpxt G f i  the 
incidcncz of slrcet crimc, by improving coniniand 
and control capahiiitics within the metropolitan po- 
lice dcpnrtment awl reducing rcsponsc time and im- 
proving tactical employment. 

DF Gr:int Nu.-70-DF-31O 
Graratrc-New Jersey State Law Enforcemiit Plrrn- 

Project ’I’itfc-TAV (Total Area Coverage) Commu- 

Ffoniforiq Rcspr~rislbiliny--Region 1 
Award D~te--6/30/7!3 

nirig Agency 

nications Systcni 

ASIOU !it --S 1 49,9 74 

Project Siinimary-To improve capabilities of New- 
ark Tactical Patrol Force and the Investigative Divi- 
sion by providing increased communications ability, 
thereby reducing response time and increasing flexi- 
biiity. 

DE’ Grnrlf No.-70-DF-416 
Granlee-Michigan O&ce of Criminal Justice Pro- 

Projccl Tit1.e-Feasibility of Closed Circuit Tele- 

Ib’&oni!orkg Htsporf;sibilifJ”-Regioi1 4 
Award Datc-6/30/70 

grams 

vision, Saginaw, Michjgan 

laward Amoant--$3,352 

Projcck Sommary--To study the feasibility of a 
closed-circuit tclcvision system for use as a crime 
ctelcrrent. 





____. _c_ 

,'.pi 9 . x  P /0-005--$3,1-!3. I3 Frotii 8./i 5/69-3/20/70 '1 
I i G r:i i; t c e - ~ .  s . A r r 7  i y  hi^ :I tcrr ic I co:n I n  an ci , w 'i sh i ng- 

:on, I). C. 
1 ~fic-Policc Pcrsonal Transceiver Developrncct 

Project 
ilbitiacf-This p1 oject for the dmelopment of pcr- 

sonat transceiver radios for t l x  police WBT iraiis- 
fcrred to thc U. S .  Air Forcc under NI 70-034. 

- 0  

_I I___ _---- *_---- 

F --__. --_--- 
NI '7O-O34--Amodnt to be dctcrinincd by bids 
G K ~ J I ~ w - U .  S. Air Force (For Procmemeiit Sew- 

ices; Contracto!-(s) tc he sclcc(cd) 
Titis.--Po!iix Tra:isccivcr Development 
Gireclor-To be dctei-inined by contractor(<) which 

receive awards 
Ahsfracf-- Thc project consists of t ivo phaser. IJlmc 

one, coveriq: t\vclvc months, will be the desijin, 
devclopnient, fabricntiori and testing of six proto- 
typ;: transceivcr radios to senrc specific police 

nceds. Phase two, covering six montlis, involves I \pr 3duclion design, testing and initia: production 
bF fiilal versions of the transceiver. A multiple , 
contract award, through the U. S. Air Force, is 
anticipated? -_------------LC- 

I 
1 

..=L 



KI 70-991--$122,366 From Gi3O/TO-5/30/7 1 
Gratrtt-e-Associated Public Safety Conimnnica~ions 

Titte--Reference Text for Police XacIio Coinmimi- 
Ofliccrs, Inc., Pittsburgh, Pennsylvania 

cations 
' Direciou-C::ptniii Frank C. Caiiipbeil 

Absfract--?'his project is dcsigiied to compile avail- 
able i11foriiintion about thc operational, teclinicat 
and legal rcquireiiients of municipal and regional 
mobilc-portable polite radio systems and to assess 
ncai fii!ure icquirenic!iic. The.compihtion will be 
in the form of a text that will bc written so as to 
be direc:ly usab!e by p:rsons whose background 
is cithci technical or oi~crational. This text should 
be widcly circulated io policc chiefs, police de- 
partment planners, State Pixmirig Agencies, frc- 
quency coordinators, t~jtiipr;ici~t supplici-s ni;d in- 
depcntlci!i ixsc;trchcrs. 

/--^ 

-. ---- .X ~ - 
/'~~70-tf.35--$10,009 Prom 3/9/70-1/32/71 
' ~r:~r~:ec.-De~,ai-~iieItt of Hotising and Urban Devel- 

Titie--Pi*ogram Definition Stages of a Broad Pro- '# 

grain lo Dcierniine the Benefits of Te~ecommuni- 
cations Tcclinology for Urban Functioning and ' 

Form 

i 
I opmcn t , Vr7ash ingkm, D.C. 

Disrecior-Alari R. Siege1 
Abshic'L--'This cflort \vi11 begiil a unified examina- 

tion of t!ie total urbxn need for telecommunica- 
tions systems and to suggest solutions. It will be 
jointly funded by the Departments of Commerce, 
Justice and Transportation, as well as the Fedcial 
Communications Comniission. HUD will initially 
fund the project for $200,000. The Institute- 
funded portion of the project will focus on tele- 
communication needs of law enforcement awncies. 

- 9..-.--- 
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A NASA STIF search was conducted f o r  ''Command and Control System 
Techno1 ogy." Most of the perti nent reports were control led o r  secre t  
b u t  the search did indicate where and wha t  type o f  work i s  being con- 
ducted. A summary follows: 

1 .  Philco - Ford  Corporation, Philadelphia, Pennsylvania 
Di g i  t a l  sys tems 
NASA Mission Control 

2.  Motorola, Inc. Scottsdale, Arizma 
D5 gi t a l  systems 

3. Naval Electronics Lab.  Center for  Conimand Control and Coniinunications, 
San Diego, Californfa 

4. Defense Coinrnilni cations Agency, Washington D. C. 

5. Stanford Research Inst .  Menlo P a r k ,  California 

Application o f  TV t o  co;nmand/contro1 

Army P i  el  d command control 

6 ,  Marine Corporation, Washington, D .  C .  
Di gi t a l  switching terminal s 

7. I n s t i t u t e  for  Telecommunication Sciences, Boulder, Colorado 
An a1 ys i s 

8. Naval Ideapons Center, C h i n a  Lake 
Digita: data link 

9. Mite Corporati  on ,  Bedford Massachusetts 
Switching system design principles 

10. Pittsburgh University Army Material Research Staff ' ,  Washington, D. C. 
Randoin - access discrete  address communi catjon system 

11. Hazel t i  ne CorpoPati o n ,  L i t t l e  Neck New York 
Digital television displays 

12.  AA System Development Corporation, S a n t a  Monica, California 
Command and control system analysis - functional time 
diagram method 

13. Naval Civil Engineering L a b , ,  Port Hueneme, California 
Experimental FM mu1 t i  plexing transponder system f o r  remote 
radi o control and telemeteri ng 

14. In s t i t u t e  for Defense Analysis Washington, D. C.  
A t e s t  of the effectiveness of command language 

15. J e t  Propulsion Laboratory, Cal'ifornia 
Ins t i t u t e  o f  Technology, Pasadena 
Space programs s umniary 
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REPKITE SURVEILLANCE 

I n c r e a s i n g  c i v i l  disturbances,  r i s i n g  community crirne rates and 
mass demonsCrations have c r e a t e d  t h e  need f o r  g r e a t e r  p o l i c e  command 
and c o n t r o l  c a p a b i l i t y .  T h i s ,  i n  tu rn ,  has created a need f o r  
modern technology t o  provide  r e a l  time in fo rma t ion  gatherj-fig s y s t e m  
to enable  p o l i c e  comrrtandcrs t o  make e f f e c t i v e  d e c i s i o n s ,  The NASA 
developed inicroeye TV camera i s  an example of s w h  technology. 

The process  of c i v i l  d i s o r d e r s  i nc ludes  s e v e r a l  phases of  actl- 
v i t i e s  t h a t  need t o  be monitored.* TIE first phase c o n s i s t s  of large 
i r r i t a b l e  crowds w a i t i n g  around f o r  a c t i o n  t o  beg in .  It i s  important 
t o  monitor t h i s  event  t o  prevent patrolmen from i n a d v e r t e n t l y  t r i g g e r -  
ing  a r e a c t i o n  by some s m a l l  even t ,  and t o  kcep reactions from being 
t r i g g e r e d  by rumors.  During the des t ruc t ive  phase i t  i s  d e s i r a b l e  
t o  c o n t r o l  the niimber of 1-aw breakers involved ,  a i d  the areas i n t o  
which  t h e y  111ovc. This r e q u i r e s  TV monitor ing t o  give accurate in for -  

t i f y  the p a r t i c u l a r  l a w  breake r s  involved i n  active crimes. One way 

i d e n t i f i c a t i o n .  

\ m a t i o n  t o  the  conmand pe r sonne l .  

':tu do this  i s  to video  tape the a c t i o n  and use the t apes  f o r  l a t e r  

F i n a l l y ,  i t  i s  d e s i r a b l e  t o  idcn-  

i 
..A . 

1 
I 
1 Video tape  recordings, because of their i n m e d i a t e  playback 
i 

c a p a b i l i t y ,  would a l s o  allow people  t o  be sorted out  r a p i d l y  and rc- 
!leased, i n  c a s e s  of a!ass d e t e n t i o n .  The NASA Microeyc Camera i s  i d e a l  
-for s i t u a t i o n s  such a s  these. I t s  small s i z e  w i l l  a l low easy  con- 

ealrrrent SO that i t  w i l l  not  be the t a r g e t  of  a s sau l t  du r ing  the 
o n i t o r i n g  process .  I t s  remote  transmission c a p a b i l i t y  would be 
sed t o  send the TV signal t o  a re lay  s t a t i o n  which would r e t r a n s -  
i t  i t  back t o  headquar t e r s  where i t  could  be viewed and/or  taped .  

1 

-,E WaZdron, S. - Law Enforcement Science - 6- Technology -- I:, 1969,  p ,  88. 
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-- DESCRIPT!ONcp 
The hllCROEYE Television Camera provides the versalility 
and picture quality of studio television cameras in a n  ultra- 
miniature unit  mad e possible by st a t e-of- t fi e-a r t  electronics 
pac1,Jgin.g techniques. The hl!CROfYE Camera was origi- 
nally developed by Teledyne lor the National Aeroriaiitics 
and Space Administration, to be used i n  zerospace applica- 
tions requiring absolute minimum size and weigh:. The 

1 .  unique features 2nd simplicity of the MICROEYE makc i t  
ideally suited for a multitude oi commercial applications as 

. 'well. The MICROEYE Camera can be packaged in 2 number 
of c!ifit-rent con!i;;tiratrons, dcpendrng upon the specific 
requirements of each application. The standard version of i 
MICROEYE is a complete television camera, self-contained 
including all necessary video electronics and high-voltage 
power supply, yet i t  weighs less t h a n  2.6 Ibs., with a vol- 
ume less than  34 cu. in. The video output signals conform 

1 to E. 1. A. cstablishcd composite video and sync format, and I : the camera oscillzior circuits are crys:al-controlled to pro- 
vide the stability necessary for high quality video repro- 
duction. High picture resolution is assured by the use of 
inter lace scan techniques not commonly found in minia- 

1 

i 

' ture television equipment. 

I . '  

!. . 
I. . . 

? 

I .  . .  
. .  . .  . _ _ .  : . . . . . 

. .. . ..' . .  . .  . .  . ' ~ .. 

'-- SPECIFf CAT1 ORs -' 
. .  

a .  
. .  

. . .  . . '  . .  ' 
. . .. 

'Camera Tube 1/2" Vidicon 
. .. . .. Scan 525 Lines Interlaced 

Field 30 Frames/Sccond . - : 

. .  

.. . . _. . .. Resolution 425 Lines . .  

Bandwidth 6.5 h/lHz . .  
Sync Standard E. I. A. . .  

. .  
a .  . _k.. . 

. .: .. 3 . .  . . . .  
. : ., . .  . . . . .  

Scnsirivity . 0.2 Ft. Candies @ Vidicor!.I:acc 

. .  Aspect Ratio Standard 4:3 
Light Control Automatic 1 O O O : l  . .  . . .  . . . .  ~. 

'. . Light Spectrum Peak 4500 Angstrom with a minimum 
85% Response from 4000 to 5000 

Composite 1.5 Volts Peak to Peak into 
. .. .. .. .. . 75 olims, compatible with all standard 

. .  
: . -Angstrom 

Video Output 

-': monitors . .. . .. . 
f 1.9 mrn Lens Supplied 
Ollw 8/16 mm lenses available as . . 

specified by Customer . .  

Lenses 

- . Power Input 28 volts DC to 400 M A '  . .  

. Rechargeable Battery Pack or External . ., - 
. .  . 

. .  . . 
- .. Power 

I .. . . .  
_ .  

. . ,. .. . - .  
. I  

. -  . .  i * _  . . .  

I _  

. .  
. I .  

. .  

The Microdecfronic hlodular Assernbly (AllElvlA) i s  an 
ultraminiature electronic packaging technique, developed 

' by Tclcdyne for advsnccd military applications ivliich- re- 
quire the ultimate redtiction in size and \wight. The hlfhlA 
Assembly is 1.0 inches long, 0.75 inches wide, dnd 0.15 
inches thick. \Yilhin this volume, as m a n y  as SO hlicro- 
elcctronic circtiil chips and miniature discrete coniponcnts 
are bondcd to a n  alumina substrate, \vitli all the ncccssAry 
intercoiincctions IO provide a coniplcte multifunction c i r -  
cuit i i i r)r j i i l t .  The AtEhlA p a c k a ~ e  is u1ilizcd in Tclcdyirc 
cq t i  i p i n  r ~ i  t ~4 i r n ever s iz. e, we i I ,  a I i (I i o I i ;I I) i I i t y i( I c i in- 
p C) r I a n [ p;i cl: J 1: i n G rori s i c  IC r.i t io1 1 s, 2 i i  d i t  is I h i s par k J 1: i n  3 
t cc h n i r l  t I C  tvli i ch i i i ~  1; cs possi b Ir 1 I I C  111 i n  i;i t u  r c A t  IC I:OI:YC 
Canicra. 

. .  



The smallest of the MICROEYE Camera family w a s  origi- 
t nally developsd by Teledyne for the National Aeronautics 
i and Space Administration (NASA). Although thc video 

specifications of this u n i t  a re  C.I.A. standard, and identical 
to those of other MICROCYE series, the extcnsivc use of. 
MEMA packagins technology makes posjible a coniplete 

' camera (less op!ional lens systems) in a volume less than 
20.25 cubic inches, scarcely larger than a package of king- 

! size cigarettes, with a weight less than 20 ounces. This 
' package design, witfi a ruggedized vidicon tube, represents 
. the most advanced and reliable aerospace television carn- 
j era available today. This canicia configuration has been 
r designed specifically for aerospace requirements, and has 

the environmental characleristics listed below: 
1 .  

i 
Temper a tu re: . 

. Non-operating - I O ~ C  to +125OC * . .  
Operating - -10°C to +GS"C * 

. Shock Sawtooth 50 g's peak 1 Oms 
Vibration 0.1 g*/Hz 50 to 2KHz 

. Acoustical noise 140 db 37.5 to 9.GKIiz 
.A E M 1  MIL-I-GI81 

Altitude S. L. to 300K ft. 
Hum id i ty MI L-f-5272 
Sand and Dust MIL-E-5272 
* Trmperaturc rmce can be eriendcd with rpecinl vidicon and 

temperature conlrolled hedirr. 

. .  

, .  . . 
.. . . 

I .  

' t .  . .  . .  . .  

. . . .  . . ... . .  . .  

The "flashlight" configuration of the MICKOEYE Camera 
was developed for the U. 5. Kavy to be used in underwater 
applications. This camera provides all thc features of the 
standard AllCROEYE Camera, but thc physical arrangement 
of components has been arranged in the "flajhfight" con- 
figuratiori to provide a un i t  with minimum cross-sectional 
area. This unit is approxinlately 2 in. x 2 in. x 8 in. and 
weighs 30 ounces. The AllCKOEYE Camera in the "flash- 
light" configuration is currently being evaluated for use in 
a multi-camcrd closed-circuit television system for uce on 
large commercial aircraft (jumbo Jets arid SST) to aid lire 
crew in ground mancuvering under condiiions of poor vi;- 
ibility or rcs;ricted area, ar;d may be adapted for in-ilight 
moniloring of control surfaces, landing gear position and 
condition, eic. t . .  

' 

. -  
- _ -  

.._ 
&) P'FI 0 N s 

8 Pan aridTilt Mechanisms eb Transmitkr [or M'irclcss Operation 
8 

ei> Monitors for Cloced Circuit Oprration and Othcr Special Lenws 
0 r i lw  Optics Q Pistol Grip 

Slioulder Bntlery Pack - Two to T\ve l \e  Hour 
Operation Q Special Optics -- LVidc Angle, Zoom, Motor-Driven 

Electronic Vie\wr ( I in. CRT) 

~ - ~ ~ * L ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - " ~ - ~ Y ~ ~ ~ ~ ~ ~ ~ ~ ~  -awM-+u- 

. *  
w 

, . ,  . .,.. .....,...* . ._... . .  . .. 
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.-. '' . - .  .. IYPfCAL APt3tfCATfONS . . . .  
1 '1 
{ 

Application of the MlCROCYE camera with its various 
configurations and  options is limited only by the u&'s 
imagination. Some of (he diverse applications presenlly 

.. . . 
. .  

1 
. .  . . . .. . 

. .  
. .  . . _  L being considered are: 

- .  
. .  . .  

. .  

1 
9 1 

. AIRCRhFT 

. .. . 0 . Transport Cabin Monitor 

. .  . .  Aircraft Taxi, Takeoff and Landing Aid. ' 
SPA C Elhl I SS ! LES 

Q Spacecraft Cabin fblonitor . .  

8 Launch Sehicle Engine Monitor . .  

@ Staging Monitor . .  

.. . i @ . EVA Operations 
i 

. . .. @ Helicopter Cable L i f t  Monitoring 
8 Flight Test Data Acquisition 

i 
t 

. .  . .  
. .  i 

0 
Q . Damagc ln5pection 

0 . 

Under n r a  t e r Ex p I ora t ion 

intern21 Inspeclion of PipesLewers 

. I Id D U STl? I A t  -* 
0 Remote Instrumentation hionitor 

. Q Process Control 
8 Securiry Surveillance 

H Q Moniior for HazzrdouslInaccessibte Areas 

. .  
p .. . . .  . .  

. .  . -- 
. .- 

- 
. . - .  , 
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1 Research and Development D i v i s i o n  
. .  I TO: Rona ld  Rae, Azting Director 

.. 
@*rolri?aA E. Grosskopf, Research and .Development Divfs ion  

. .  @ FROM: 
1 
3 
1 .. SUBJECT: kX@ZYE W CMEM PPSSENTATIOX AED EVALUATION 

i . .  

1 .  
on 23 June 1971 i;rp-os Crime Laba,rz.tory Conferenzc Rccm. S i x  

1 '  members of the r)epa?-@ nt representing the T r a i n i n g ,  I n t e l l i g e n c e ,  1 and T r a f f i c  D i v i s i o Q n d  t h e  Graphic A r t s  S e c t i o n  were present, 

T h e  3 l S p . e  TV Camera, developed by NASA, was denons t r a t ed  

9 

#I.so i n  a t tendznce  was Deputy Supe r in t enden t  Madl, B u r e a u  of 

s i z e  and capability of broadcast 
43 l . Technical Services. 

Because of i t s  s m  
i ' t r ansmiss ion ;  the 

u s e  t o  the Department, A on t h e  Microeye 
Camera was g iven  to al.1 

camerg 
performed ana resu l t s  noted (TAB-3) ., - 

LL 

.- 

There are  policd a p p l i c a t i o n s  @ c a n  be aczornplished 

The major ar& f o r  usage a r e  i n  

1 .  
t '  

1 

with this type of equipment which czn i n z  &e the margin of safety 
f o r  pol ice  personnel  using it, 
G r a p h i c  A r t s ,  I n t e l l i g e n c e  and A e r i a l  su rve i l l a@-e ,  Before  any ' 

c o n s i d e r a t i o n  is made t o  o b t a i n  t h i s  type  of & .uipment, a d d i t i o n a l  
f i e l d  t e s t s  s h o u l d  be made with t h e  manufacture's most up-to-date . .  

. . equipment, We were given.  a 1968 model which does the 

u i r e d ,  This 
'. fa test ;  innovat ions in TV Cameras .  A n  i n c r e a s e  i n  
. range i s  e s s e n t i a l  t o  po l i ce  o p e r a t i o n s  and w o u l d  

I -  .. ' .  

'.': Development DiLrision b e f o r e  any c o n s i d e r a t i o n s  f o r  purchs)? 1 

m u s t  be demonstrated v i a  a c t u a l  f i e l d  tes ts  by t h e  R e s % a r c h  and 

(Budget-Federal Grant)  should be malie. ' \-r . 
c 

. .  . .  

. .  

I ., ' 

- '  
c 

. .  
c- 

. .  
. .  f? , : ' 

. I  

. .  

Patrolman t .  -.  . 

-.. . _  G 
. .  . .  . ' .  . .  

.i 

. .  . 
. .  

EG: crb 

I .  



XTXNERAXY .. 
f o r  

Camera - Presen ta t ion  and TV Microeye F i e l d  Tests 

June  23-24,  1971 
. .  . .  . .  . 

3UhE 2 3  . 
I 

. .  I10 : 30 

P1:30 

A ,  

A ,  

P. 

M b - CPD 
d u c t i o n  and 

. .  
Film 

. .  
0 

. . . .  :.. . . 
. _ . .  . . .  . -  . . 

1:OO 

2:30 

M * CTA Tests 
- A l s o  Vid 

p a  E.€. Indoor 

. .  
. .-. . . .  
.. . .  
I '  

. .  .. Second D i s t r i c t  Lock-Up S t a t i o n  
. .  a .  

. -  . , .  

. -  

@ . .  . .  

. .  . .  
@ P. If, Open Area 'I4onitoring Tests 

, . .  - Grant Park . .  . &  . .  

. .  _. . . . .  

. .  I .  
. .  . .  , 

. .  . .  
I .  

%O:OO Q3 A ,  M, A e ~ i a L  Testing 
' ,\- . .  CPD Hel icoptee 0 . -  

I 

P 
c- 

'L 

Mcni t o r  i n g  
CPD Squad Car 

A .  M. Lunch f%:30 

1:oo P, 'M. Traf f ic  
.I 

. .  . 

* IF TINS ALLOWS 
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Camera Tube 7/2" Vidicon . .  
Scan 525 Lines Interlaced 

Resolution 425 Lines 

3 jM1CROEYi Television Czmera provides the vFrsa:i!it\; 
3d picture qual i ty  oi studio television carneras in in ultra- 
IS g t u r e  uni t  made possible by s:aie-of-the-art clectronics 
21 ]aging techniques. The hZlCAOEYE Crtnera Was origi- @ Field 30 FramedSccond . . . .. .. . . . 
~ I l y  deve!oped by Teledyne for the National Aeronautics 
76 Sync Standard E. I. A. ' space Administration. to be used in aerospace applica- 
3 Sensitivity 0.2 Ft. Candles @ Vidicon Face requiring zbsolure minimum size and weight. The 
+<ue features and simplicity of the hIICROEYE make i t  

Ily svited for a rntrltitude of cornmercial applications as 
E The MICROEYE Camera can be packazed In a number 

f fer e nt c 0 n i i g u r a t i  0 rl s , d r-p en d i n g upon the s p eci f i c 
rzuirements of ezch application. The standard version of 

. .  

@Band\vidh 6.5 MHz 

Standard 4:3 

. .  
Light S p c c t r p e a k  4500 Angstrom with a minimum 

7.5 Volts Peak t r ,  Peak into 
with all standard 

o Response from -300 to 5000 

' . .vi&- -Ql tyv+ 

rnonhors - 
Lenses f 1.9 mrn 

. -  

i 

ess thrn 34 cu. in. The  video output signals conform 

- r  

stability necessary for high qu2fit.i video rcpro- 

! 

. i  
i 
I 
I 

e 

Power 

elevisian equipment. . . _  

0 PT I 0 ih' S 
a 1 0 Pan and Ti l t  htcchanisrns Q Transniil ter  for CVircless Operation : 

Q Shotlldrr 0a::ei-y Pack -Two to Twelve Eour . 8 Eicctronic Vicwer (1 in. CRT! 

@3 . Monitor5 for Closcd Circuit OperJtion 
Q;J Fiber Optics 8 Pistol Grip 

Opera tion 63 SpcciJl Oplics - LVidt: Angle, Zpom, Motor-Dribeii 
and Other Special Lc:iser I 



Sta t ions  r equ i r e  n:ore 
lighting t o  obtain 
good p i c t u r e s  

A l s o  would r e q u i r e  in-. 
crease i n  lighting 

Good pic ture  of 
cashj-er a r e a  and platgorn 

-I 

Same results could be i 

go t t en  with regular TV 
cameras but with Jiicro-. 
eye they c o u l d  be l e s s  

z 

i 

1 conspic  ious 4 

, 
! .  
. . .  Eleva ted  C a r s  Fa i r  

t i on  Good 

Lockup GOQd 
. -  I .  

, .  

more than 5 0  f e e t  p l u s  
cameras automatic i r i s  
did not work prope r ly  

Dan Ryan Fai r  Problem was i n  the 
portable  monitor - 
picture w a s  bbeing ie- 

i . Sportsman Park Good unable to view what 

@ -corded. Camera wzs 

.rial. 
j .  

.. _ .  @ easy t o  handle in hsli- 
. .  copter . .  

........ .-- . *-.- .. ......... . - _..- 
IT, $fit &!onitsring Outer Drive Good @Video t app ing  of traffic 

. .  
1 L <A .. - _ .  . . . . . . . . . .  

. .  . .  ( .  

. .  

1 . 
. f .  

. .  

v r i o k t o r s  was good. 
Cad@ d i d  not obstruc 
view@en placed on 

t 
' -. 

. .  
. .  

. .  -* 
I .  

. .  . . .  . ' .. _. 
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I 1  NASA Tech Briefs arc issued to suminarize specific innovations dcrived froni thc U.S. space program, 
to cncourage their comrncrcial application. Copies are available to  the public at  15 cents each 
from the Clearingliouse for i'edcral Scientific and Technical Information, Springfield, Virginia 22151. 

- 

Aii ultraminialiire television c;iniera with a total 
volume of 20.25 cubic inches has been developed. 
The dcsiFn u t i l i m  microctectronic modular asscrnbly 
packapiii~ techniques and contains a magnetically 
deflecied and clectrostaiical1)- focuscd vidicon, auto- 
matic cain control ciic!tit, power supply,  and wins- 
milter. Uie camera requires 2 s  vdc po\ver, operates on 
U H F ,  and accommoclntes standard 8-nim optics. 
hlaximum resolution has been oblained by using 
interlace scan tech niqucs. 

The rarnera to this point has disphycd resoluiion 
and per To rniance favorable to the success Tu I devetop- 
mcnt of an ultraniiniature television system. The 
cainera has denionstrated its ability of transmitting a 
pictrrre with resolirtion in cxccss of 400 lines and to 
maintain the size requirements demandcd of an ultra- 
in i n i ;1 t u re i nst r u men t . 

The t~ltramiiiiature television camera that has been 
design cd co n forms to con vent i on a 1 I clevi sion p ra cf i c' 3 

and is compatible with standard commercially availa- 
b le television m o ti i t ors. 

Conipleie details of this development are contained 
in Ulfrominktrzm 'I'elcrision C'micru. by R.  J. Deter- 
silk and N. Drago, Teledync Systems Conilwiiy, Finai 
Report, J u l y  1966. Copics of this report are available 
from: 

Technology Utilization Officer 
Marshall Space Flight Center 
H tin t s d l e ,  A 1 a b:;m n 358 I 2 
Ilefcrence: €367-10469 

Patent s ta tus:  
Inquiries about obtainin2 rifhrs for the coniiixrcial 

use of this invcntion may be made to NASA, Code 
GP, Washington, D.C. 20546, 

Source: it. J. Deterville and N .  Drag0 
_- of lcled) ne Systems Coiiipaiiy 

under contrsct to 
Marsliall Space Fli~lit Center 

- 

(M 1 3 -  I 1967) 
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